How to load a replicative helicase onto chromatin: a more and more complex matter during evolution.
In all eukaryotes, the heterohexameric MCM2-7 complex functions as the main replicative helicase during S phase. During early G1 phase, it is recruited onto chromatin in a sequence of reactions called pre-replication complex (pre-RC) formation or DNA licensing. This process is ATP-dependent and at least two different chromatin-bound ATPase activities are required besides several others essential, but not enzymatically active, proteins. Although functionally conserved during evolution, pre-RC formation and the way the MCM2-7 helicase is loaded onto DNA are more complex in metazoans than in single-cell eukaryotes. Recently, we characterized a new essential factor for pre-RC assembly and DNA licensing, the vertebrate-specific MCM9 protein that contains not only an ATPase but also a helicase domain. MCM9 adds another layer of complexity to how vertebrates achieve and regulate the loading of the MCM2-7 helicase and DNA replication.